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The influence of continuous physician education on
rising awareness on stroke treatment in Croatia
Summer Stroke School-Healthy Lifestyle and Prevention of Strokehas been a confident permanent event at the Inter-University Centre
(IUC) Dubrovnik (Croatia) for the past twenty-three years (1). It still
continues to attract participants as well as lecturers from around the
globe. This Course’s main aspiration is exchange of knowledge and
experiences in neurology, primarily stroke. It encourages cooperation
and promotes knowledge and experience exchange on stroke topics
among professionals and students. This is a place to share accomplish-
ments as well as fears in prevention, treatment, and outcome of stroke.
Summer Stroke School represents a unique continuous event directed
towards a narrow field in neurology. Lecturers are represented by a
group of experienced and inspiring professionals who willingly forward
their prosperous knowledge and long-term experience down to their
learners. Knowledge exchange is encouraged throughout the week
during discussions and workshops, as well as during organized leisure
time which all participants, lecturers and learners are encouraged to
spend together. The Course is intended for neurologists, neurology
residents, neuroscience research fellows, but also for general practitio-
ners who share our enthusiasm for neurology.
The aim of this report is to show this Course’s valuable contribution
to better stroke care in Croatia, and on-growing implementation of
thrombolysis to most neurology wards as well as to a continuously
growing number of Stroke Units in Croatia. We considered a ten year
period, from 1999. to 2009. when many changes and novelties were
introduced in treatment of stroke. This was the decade of thrombolysis
introduction in Croatia, being the most valuable advancement in stroke
treatment. We believe this Course has a great influence on implemen-
tation of modern treatment approaches for every neurologist in Croatia
since almost every neurologist has at some point attended the Course.
Also, the Course is regularly attended by many Chief of departments
who then pass on the knowledge and daring to start with new treat-
ments without fear. The value of this Course is in informal commu-
nication between participants, free and encouraged discussions about
successful, as well as unsuccessful treatments, all insecurities, and fears
of treatment. Participants form a group of 20 to 40 attendees, which still
enables a friendly and encouraging atmosphere for open discussions.
We analyzed the amount of time dedicated to epidemiology, preven-
tion, diagnostics, treatment and outcome of stroke during each year of
the Course, as well as number of participants and compared it to the
increasing number of thrombolysis throughout the past decade. A ten
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We came across interesting results. It was noticed that
each year following implementation of thrombolysis, their
numbers grew continuously. Following a certain period
it was done even in small hospitals and towns, it stopped
being the treatment »reserved for University Depart-
ments«.
This finding wasn’t the least bit surprising, knowing
that knowledge acquisition is improved by conference
attendance (2). Regardless of its name, continuous learn-
ing is considered an ethical obligation, and draws roots
far in the past (3, 4). Evidence has shown that improved
learning positively contributes to healthcare, especially
when it is clinically focused (5, 6). Regardless of who is
being educated, teachers or students, academic medicine
can be improved by paying attention to relevant topics
(7). Practice-based small group learning among family
physicians has already shown to be successful in Canada,
even though their groups were formed by 15 participants,
and met more frequently, but for short amounts of time.
The feedback was positive and resulted in a growing
number of members and international interest (8, 9).
Although some investigations point toward ineffective-
ness of didactic sessions in changing physician perfor-
mance (10), other studies show more optimistic results
with other types of media and educational techniques
(11, 12, 13). Authors point out the effectiveness of live
and multiple media over written materials. The review of
105 studies showed that multiple educational techniques
showed success in changing learners’ performance, and
were superior to the amount or frequency of exposure,
which showed little effect (11). Summer Stroke School-
-Healthy Lifestyle and Prevention of Stroke applies in-
teractive techniques from the beginning. As a review of
systematic reviews showed a few years ago, this is the
most effective approach to acceptance of new more-be-
neficial care and discontinuation of existing lower-be-
nefit diagnostic and therapeutic interventions (14). Like
studies before this one suggest, multimedia and multiple
instructional techniques should be used whenever pos-
sible (15). The whole learning process of the Course is
oriented towards two-way communication, experience
exchange through real case reports, and reviewing real
life situations with common obstacles of everyday prac-
tice. In this case this includes managing an early com-
puterized tomography scan, or overcoming a personnel
shortage, and still providing the best care possible. The
training gained through five consecutive days greatly
contributes to participants’ confidence in applying new
therapies and introducing them as a novelty to depart-
ment colleagues. Following lectures are 2 to 3 practice
related workshops during the week of the Course. This is
the place of intensive learning through discussions and
experience exchange. Given enough time, every partici-
pant has a chance to resolve some uncertainties through
communication with experts. Knowing that learning
through practice directed workshops positively changes
professional practice (16), this is truly a great way of
passing on ideas and turning them into practice only a
week later. Introducing evidence and clinical guidelines
into routine practice is difficult, and some studies suggest
there is no superior approach (17). Even though work-
shops have proven to be the most acceptable learning tool
for most, some learners may still prefer the old fashioned
style. Even if so, there is something to take home for each
participant, since this Summer school provides a mixture
of learning tools, from lectures to workshops. We always
wonder about the message to take home, and which is
the proper way of getting the message across. It should be
simple-whatever works. Repeating the matter in diffe-
rent ways should reach most participants, in the way
closest to them.
The chart showing the increasing number of throm-
bolysis given in Croatia corresponds to the increasing
number of lectures given on thrombolysis, but also to an
increasing number of participants (Chart). We noticed
two peaks, the first being in the number of lectures given
on stroke in 2004. This can be explained by introduction
of thrombolysis and medication registration. This repre-
sents a period of intensive education and preparation for
application of thrombolysis in the region. As hoped, the
number of thrombolysis started to grow during the fol-
lowing year. Education on stroke treatment increased
during the following years, as did application of throm-
bolytic therapy, until 2007. when thrombolysis became a
routine procedure for most clinicians. This was the first
year with less talk on thrombolysis, believing practi-
tioners didn’t need to be constantly reminded of what
was by then routine practice. But, next years results prov-
ed the opposite, because the number of thrombolyses
preformed in 2008. dropped rapidly. We agree, this may
partly be due to lack of registration of thrombolyses pre-
formed in every center in Croatia. Despite this possi-
bility, we strongly agree that lack of enthusiasm through
a larger number of lectures and workshops had a negative
influence. Therefore, during the 2009. course, lectures
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Chart 1. Number of lectures given on stroke (prevention, treatment,
diagnosis) during a 10 year period, compared to number of thrombo-
lyses given in the region, as well as number of participants.
were numerous, and so were the thrombolyses that fol-
lowed. Similar temporary effect of training was observed
in educational intervention to improve physician report-
ing of adverse drug reactions in primary medicine (18).
Even though these numbers may seem small to some
readers originating from large countries, please keep in
mind Croatia is a small country with less than 4.5 mil.
inhabitants, and slightly over 250 neurologists of all ages.
A slight, but not unimportant rise in number of throm-
bolytic treatments follows two major accomplishments.
First in 2001, when first Croatian recommendations for
stroke treatment were published, and second in 2006,
when they were updated (19, 20). These recommenda-
tions are written according to drug availability and pos-
sibilities in Croatia. They were published in both lan-
guages, therefore being available to Croatian physicians
who may not feel comfortable with English language. The
reason we consider this connected to the Course is that
main authors are regular attendees of this Course, and
lead their neurology department encouraging novelties.
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